Globally, water is critical for the survival of humans and biodiversity conservation. This natural resource is pertinent for the enhancement of social and economic development in southern Africa. However, studies have shown that water supplies continue to dwindle in the region because of resource depletion and pollution due to population growth and industrialisation, respectively. As the livelihoods of most people in southern Africa are dependent on the use of international rivers, this paper analyses the major water governing institutions in their regulatory roles of providing access to and use of transboundary water resource in the region. The paper uses critical review of literature to carry out institutional analyses in the management of water resources in southern African region. The need for collaboration in the management of trans-boundary rivers arises just as the activities in one country often have effects on neighbouring countries. This paper therefore analyses institutional regulations and principles for enhancing cooperation among southern African countries. Major findings show that water has the potential to engender warfare.
Introduction
Freshwater scarcity is increasing on a global scale. The main determinant of this scarcity has been mainly associated with the increasing water use by a steadily increasing world population. Although population growth is showing signs of slowing down on a global scale, the world population is still expected to grow by more than 50% from the present 7.4 billion to more than 12.9 billion [1] . Clearly this growth alone is currently placing a tremendous strain on freshwater resources. While economies grow and people are getting wealthier at the same time, per capita water use continues to grow significantly as well. The World Water Commission (2000) suggested that water withdrawal for all sectors may increase by 50% over existing diversion for various sectoral uses. This will create a crisis of freshwater in southern Africa where flow reductions will impair ecological functions and with the attendant and excessive saltwater intrusion into ground water. To address such problems each riparian state in the region need to adhere to the key transboundary water resources management principles. The key to these principles is the theory of limited territorial sovereignty. This theory is based on the assertion that every state is free to use shared rivers flowing through its territory as long as such utilisation does not prejudice the rights and interests of the coriparians. It is on the basis of this theory that no state in an international drainage basin is allowed to use the watercourses in its territory in such a way that would cause significant harm to other basin states. In this regard every riparian state in an international watercourse is entitled to prior notice, consultation and negotiation in cases where the proposed use by another riparian of a shared water course may cause serious harm to its rights and interests. The paper seeks to assess the roles and responsibilities of national water management institutions in southern Africa with a view to managing transboundary water in the region.
Methodology
This paper aims to review selected country based institutions addressing water resources management in southern Africa. A critical literature review method was primarily employed to analyse the institutions. Thus the study uses secondary data to analyse the Trans boundary water management institutions in southern Africa. The key sources of data were published peer reviewed journal articles, documents and books.
Water Management Institutions in Southern Africa
At the international level, it is important to have formal institutions to manage transboundary watercourses. This must be done with the theory of the tragedy of the commons in mind. The theory, which was proposed by Hardin, suggests that common pool resources like rivers, seas and oceans among others, are prone to overexploitation since they are not privately owned. Each member of a society makes a full benefit of the resource but incurs a portion of the costs for overuse [2] . Unarguably, there is no doubt that common property resources may have, in many cases, been overexploited as human populations continue to grow and as technology continues to enhance people's abilities to harvest or otherwise use resources [3] .
In southern Africa, while certain States have adopted a more decentralised water management system organised around river basins, others maintain a centralised national water management organisations. Worst still water and cognate institutions are established to further encumber the existing relationships and contacts within the framework of transboundary river basin division. Literature has shown that, water management institutions in different countries do not have the same functions and autonomy and as such their interaction is not obvious [4] , [5] . The recent legislative formulation and the establishment of water institutions took different forms such as national plans, national policy and development policies. According to Turton [6] and Maupin [5] ) all of these led to the establishment of an orientation framework for the national water policy of the states. Responsibilities are shared generally between institutions managing legislative aspects and institutions dealing with water services. As such, the elaboration of new water policies in southern Africa did not systematically go through the promulgation of new laws on water. While other Water laws in other southern African countries have been regularly amended before being replaced altogether, Botswana remains an outlier where there is the existence of the 2012 water policy but still relies on the 1968 water law. Affairs (DWA) and the Water Utilities Corporation (WUC). These two departments manage water for the entire country [4] , [5] .The DWA is responsible for surface water assessment. It also has a duty to assess ground water. It does this by defining ground water reservoirs and develops well fields. The DWA acts as the Secretariat to the Water Apportionment Board (WAB) [7] .The responsibilities of development and supply are shared between DWA and other stakeholders such as Water Utilities Cooperation. On the other hand, the Water Utilities Corporation's major role is to manage water supply and distribution. The cooperation supplies water to cities as well as to villages in the Country. Botswana has been relying on a form of water management which is still much nationally centralised, but locally autonomous. This management approach corresponds to the dynamics specific to the way the country is administratively run. In southern Africa, Botswana is the only state which is a signatory to all treaties instituting, the four Transboundary River Basin Commissions (TRBC), the Okavango River Basin Commission (OKACOM); Orange Sengu River Commission (ORASECOM); Limpopo Watercourse Commission (LIMCOM) and the Zambezi Watercourse Commission (ZACOM). It is for this that Botswana is termed the 'State of all Commissions' [8] . From literature, all of Botswana's water resources are shared. Therefore it is imperative that Botswana must strengthen its international relations as it is the only Southern African state which depends most on good neighbouring relations in terms of water supply.
Water Management: Exploration of selected Southern Africa countries
In this section, we provide a snapshot of how water resources are managed in Lesotho, Swaziland, Malawi, Zimbabwe, Mozambique and South Africa. First, we begin with Lesotho.
Lesotho
Lesotho recently modified her legislation on water which dated back to 1978 [5] , [9] . The management of environmental resources is currently being reorganised and a new legislation on water has been promulgated [9] . Other related legislations, such as the 1997 Local Government Act of Lesotho, serve as a medium for the establishment of water institutions at the local level. Figure 2 shows the organogram of water management institution in Lesotho. The Ministry of Natural Resources, like in other southern African countries, is at the top of the management hierarchy. The Ministry has the responsibility to coordinate development and operational activities in the water sector. It is the duty of the Ministry to provide policy directions to the departments and parastatals.
The next tier is the Department of Water Affairs (DWA), which is mainly responsible for keeping and providing records of raw water resources. It also provides records, information and results of monitoring research activities. At the bottom of water management structure in Lesotho is the Department of Rural Water Supply (DRWS), and Water and Sewage Company (WASCO). The DRWS is responsible for supplying water to rural areas and small settlements in Lesotho. The provision of potable bulk water supply to urban areas is currently undertaken by WASCO under the license issued by the Lesotho Electricity and Water Supply Authority (LEWA) [9] . Lesotho takes into consideration of the management of transboundary water resources. It is in her interest to manage watercourses at an international level. This is shown by the country's inclusion of transboundary water issues in her policy statement 4 of the Water and Sanitation Policy. In this policy, Lesotho has committed to use water for her benefit but recognising her duty not to cause harm to downstream users as enshrined in international water law [10] . Although Lesotho has developed modern water management framework, literature has shown that the implementation of this structure has its own share of challenges. Among the problems cited is lack of technical capacity to implement the policy at a transboundary level. Furthermore, the available skills are mostly concentrated on local level issues. As such this has a negative impact to effective management of water at an international level in the country [5] , [11] .
Swaziland
As Swaziland is also a kingdom, the configuration of its national water policy is linked to the king who owns water resource [4] , [5] , while the traditional chiefs who are his representative are those in charge of water management. The institution responsible for the regulation of water Act in Swaziland is the Department of Water Affairs (DWA) [12] . The new Swaziland Water Act legislate the establishment of a national water authority. This national authority is envisaged to be a highly participatory, corporate body whose role is to supervise the activities of the Basin level structure and to provide policy advice to the DWA. Figure 3 shows the hierarchy of water management in Swaziland. At the top of the hierarchy is the Ministry of Natural Resources and Energy. This is followed by the DWA, River Basin Authority (RBA), Irrigation Districts (IDs) and Water User Association (WUAs) respectively. The RBAs is mandated to manage water resources of both dams and rivers by issuing water user permits, amongst other responsibilities. According to Wilkinson [11] there are currently five RBAs in Swaziland, including Lomati, Komati, Mbuluzi, Usuthu and Ngwavuma.
Irrigation Districts (IDs) are gazetted corporate bodies of a two third majority of water users in a district. They are mandated by the Water Act to control the operation and maintenance of works in the district and distribution of permitted volumes of water in accordance with the permits. The IDs can also perform functions at the conveyance of the Minister. The ID is governed by a board of directors. Lastly the Water User Associations (WUAs) are formed by the approval of ID board. The function of WUA is to maximise the benefits from the use of permitted volume of water as well as promote efficiency in water use.
Water Management in Zimbabwe
Zimbabwe has a sound framework for water governance. The 1998 Water Act vested ownership of all water in the President. There was also the establishment of catchment councils at regional and local levels. The duties of these councils include issuing water permits as well as supervision of water use. Zimbabwe National Water Authority (ZINWA) was established as a specialist institution to manage the nation's water resources. In 2008 a new water policy was put in place and it reinforces these decisions. The policy emphasises the importance of Integrated Water Resources Management (IWRM) and the need to incorporate transboundary water resources management. Pazvakavambwa [13] and Manzungu [14] note some difficulties in implementing this framework. First, there is little coordination and cooperation between Ministries whose decisions have major implications for water resources planning and management; Second, there are potential conflicts of interest between some institutions; Third there are no clear mechanisms for protecting water source areas; fourth there are serious capacity constraints. Fifth, surface water monitoring networks are not fully maintained and there is almost no monitoring of groundwater levels or quality; sixth water prices are low and there is little willingness to pay with the result that ZINWA and local authorities lack operating funds; and lastly regulations are often not enforced.
As a safeguard against water threats, due to climate variability, Zimbabwe developed extensive water storage capacity prior to and after independence. By the early 1990s, the country had also developed a modern and well managed water supply and wastewater treatment systems for major urban centres. There was good water supply coverage in rural areas. However, the ongoing political and economic instability in the country is jeopardising the implementation of water resources management policies within Zimbabwe [15] .
Water Management Institutions in Malawi
The Water sector in Malawi is served by several institutions whose roles range from national policy formulation to construction, operation and maintenance [16] These levels of responsibility are assigned to different government ministries and parastatals. At the top of the hierarchy is the Ministry of Water Development. This Ministry is responsible for policy formulation, development and management of rural water supply schemes and monitoring of surface water and underground water resources. It is also the onus of the Ministry to maintain a database for streamflow, lake levels, the assurance of flood warnings to the general public and water quality. At the lower levels of the hierarchy is the Water Boards (WBs). As shown on figure 5 there are five water boards in Malawi [17] . These WBs were established under the Water Works Act. The day-to-day affairs of each board are done by a management unit. Each board has a board of directors. The board membership comprises the Secretary for Education and Secretary for Health as exofficio members and three independent members representing water rate payers who are appointed by the Minister of Water Development. The five water boards are financially autonomous [17] , [18] and they prepare their own budgets which are approved by their boards.
Water Management Institutions in Mozambique
The National Directorate of Water (DNA) in the Ministry of Public Works and Housing is in charge of policy for water supply in Mozambique. Figure 6 below shows the water management institutions in the country. Figure 6 show that the lead institution for the administration of water and sanitation in Mozambique is the Ministry of Public Works and Housing (MOPH). The Water Supply Investment and Asset Fund is an asset holding company in Maputo and several other cities. It operates under triannual perfomance contracts with the Ministry of Public Works and Housing [19] . In 2009 a second asset holding company, The Administracao de Infrastrutural de Abastecimento de Agua e Saneamrnto (AIAS), was created for urban sanitation and water supply in small towns. The Ministry of Health (MoH) is in charge of setting and monitoring compliance with drinking water standards [20] In Mozambique, the urban water supply sector is regulated by a regulatory agency known as Conselho de Regulacao do Abasteciomento de Angua (CRA). The CRA's main mission is to ensure a balance between the quality of services, the interests of consumers and the financial sustainability of water supply system. It does so by approving tariffs, setting service quality targets, monitoring compliance with the target, reviewing investment programmes and looking into the complaints made by users and municipalities. Figure 7 shows the water management institutions in South Africa. The Minister of Water Affairs and Forestry is the custodian of water resources [21] It has the responsibility to deal with all issues regarding water [20] . The Department of Water Affairs and Forestry (DWAF) is responsible for administering all aspects of the National Water Act delegated to it by the Minister or Director-General. As the various water resource management institutions are established and the responsibility and authority for water resource management is delegated or assigned to them, the Department's role will change. It will increasingly focus on national policy, a regulatory framework for water resource management, and ensure that other institutions effectively fulfil their roles and responsibilities [5] .
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Key Transboundary Water Resources Management Principles
Although there are many principles governing the use of transboundary water resources management, this sections of the paper discuses the six most important and common ones.
The Theory of Limited Territorial Sovereignty
The key issue in this principle is that every state can use the shared rivers flowing through its territory provided that the use does not prejudice the other riparians. The utilisation of water by one riparian must not affect the other riparians in any way. Thus, the co-riparians have reciprocal rights and duties in the utilisation of the waters of their international watercourses. The most important point in this theory is that each state is entitled to an equitable share of a transboundary river. Principles of equitable and reasonable utilization and an obligation not to cause significant harm are a part of the theory of limited territorial sovereignty [22] . The major treaties signed in southern Africa have to some extent incorporated this theory. For instance, the 2000 Revised Protocol on Shared Watercourses as well as the 2002 framework agreement on the Save River basin [27] 
Principle of Equitable and Reasonable Utilization
This principle borrows much from the theory of limited territorial sovereignty. It simply states that each basin state must have a reasonable and equitable share of water resources of a transboundary nature. It emphasises that each state should use the water for beneficial uses within its own territory. It must be noted that in determining an equitable and reasonable share there are many factors to be considered. Amongst these are: the geography of the basin, the hydrology, the population as well as the economic and social needs of each riparian state. It entails a balance of interests that accommodates the needs and uses of each riparian state. This is an established principle of international water law and has substantial support in state practice, judicial decisions and international codifications [23] .
An Obligation to Not Cause Significant Harm
This principle is also a part of the theory of limited territorial sovereignty [24] .The major idea enshrined in this principle is that no state within an international drainage basin is permitted to use the watercourse in its territory to such an extent that it would result in significant harm to other riparians. The harm to the physical environment, to human health or safety, to the use of the waters for beneficial purposes or to the living organisms of the watercourse systems is in no way allowed. While the principle is widely recognised by international water law, the issue of the extent of what is significant and how to define harm as being significant still remains unsolved [25] .
Principles of Notification, Consultation and Negotiation
The main emphasis of this principle is 'prior notice'. Every riparian state within the international watercourse is compelled to give prior notice to other riparians. There must be prior notice, consultation and negotiations in scenarios where the proposed use by one riparian may result in serious harm to other riparians. Although there seems to be an international consensus on this principle, experience has shown that upstream countries often oppose it [8] . For instance, Rwanda, Ethiopia and Turkey among others, have been known to have opposed this principle during the 1997 United Nations Watercourse Convention.
Principle of Cooperation and Information Exchange
The principle emphasis the need to cooperate and exchange data and information amongst states regarding the state of shared watercourses. There is need to exchange information of all planned future water uses within the basin. The 1944 USA-Mexico Water Treaty and the 1964 Columbia Treaty between USA and Canada incorporated this principle [26] . Even within the SADC region, the 2000 Revised Protocol on Shared Watercourse has included this principle. Furthermore, at basin level the Mekong River basin Agreement has also incorporated this important principle.
Peaceful Settlement of Disputes
This principle advocates that in the event of riparian states failing to reach a consensus on certain issues on shared watercourses there is need to resort to peaceful dispute resolution. This implies that there is need for peaceful settlement of transboundary water related disputes among riparian states. The 1966 Helsinki Rules and the 1997 United Nations Watercourses Convention approved this principle.
Transboundary Water Resources Management in Southern Africa
This section looks at transboundary water management arrangements in some selected countries in southern Africa. The high rate of shared rivers, combined with increasing water scarcity for growing populations, leads many politicians and newspaper headlines to trumpet coming 'water wars' [27] .
Botswana has shown commitment to promote equitable and beneficial use of international watercourses as it ratified the Revised Protocol on Shared Watercourse in SADC. She is also a signatory to the International United Nations Convention for the Non-navigational Transboundary River and to this effect; an international water office was established within the DWA to address issues to do with Transboundary Rivers. In southern Africa, Mozambique is the downstream country in the nine transboundary river basins. Due to this fact, the National Water Directorate established an International River Office with the mandate of liaising with riparian countries within SADC. To show her commitment to transboundary water management, Mozambique played a major role in the negotiation of the Revised SADC Protocol on Shared Watercourses [28] . Literature has shown that Mozambique was the first country to lodge the instrument with SADC secretariat. Furthermore, in 2003 Mozambique amended the Water Act in order to align with the SADC Protocol on Shared watercourses. This in brief highlights the importance she renders to transboundary water management. South Africa has high commitment to transboundary water management as indicated by her ratification to both United Nations convention and the Revised SADC protocol. The country has aligned the Water Act to address international water management. This is highlighted in chapter 10 of the Water Act which has guidelines for implementing agreements related to the management of transboundary water resources. On the other hand, although there are economic, social and political challenges in Zimbabwe for over a decade now, the country has demonstrated commitment to transboundary water management. This is indicated by the active role that the country took in the formation of the Limpopo and Zambezi basin commissions. The country is working closely with other riparian states in SADC on issues to do with transboundary water management. To show commitment to transboundary water management, southern African countries signed a number of basin level agreements. However, the most importance is the protocol on shared water system which was ratified in revised version in 2000. As a sign of commitment to peace, riparian states had to enter into negotiations in order to gain benefits from joint water management [29] .
Important Lessons Derived from the Analysis
Having reviewed country based institutions and principles on transboundary water management in selected countries in southern Africa, the following general conclusions can be made: The most arid countries place much premium on water and hence they corporate much on water related issues. For instance, Botswana has demonstrated this by being a signatory to all four treaties of TRBC in southern Africa [30] [31] Literature on transboundary water resources management has also shown that water related conflicts are likely to occur if a water basin's physical environment or political setting undergoes a larger or sudden change, for example, the construction of a dam or a territorial realignment [24] . However, at the national and local level it is not the lack of water that leads to conflict but the way it is governed and managed. .
While lack of human, technological and financial resources for developing comprehensive management plans and ensuring their implementations are a commonplace in Least Economically Developed Countries (LEDCS) [5] ,water management institutions in many countries in southern Africa is nebulous. Decisionmaking authority is spread among different institutions responsible for agriculture, fisheries, water supply, regional development, tourism, transport or conservation of environment leading to different management approaches with contradictory objectives [7] . One way of lessening tension amongst users would be for institutions to distribute costs and benefits according to status and water usage. More often than not, revenues from major water infrastructure projects, such as large dams or irrigation schemes, usually benefit only the elite [13] , [32] , leaving the hapless local communities (often with little or no compensation) to cope with the resulting environmental and social impacts. Furthermore, the various parties in water conflicts often have differing perceptions of legal rights, the technical nature of the problem, the cost of solving it, and the allocation of costs among stakeholders [5] , [33] . In this regard, reliable sources of information acceptable to all stakeholders are, therefore, essential for any efforts. This does not only enable water sharing parties to make decisions based on a shared understanding but also helps to build trust.
Reliable information, including meteorological, hydrological and socio-economic data in southern Africa is a fundamental tool for deliberate and far sighted water management. Hydrological and meteorological data collected upstream are crucial for decision-making downstream. Literatures [27] , [34] have shown that tension between different water users can emerge when information is not adequately or properly exchanged. Also, disparities in stakeholder's capacity to generate, interpret and legitimise data can lead to mistrust of those with better information and support systems [35] .
Conclusion
Considering the wide range of social, political, economic and cultural conditions associated with Transboundary water use in southern Africa, international water projects involving numerous countries that share a water body or basin are necessarily complex in nature. Achieving a shared vision and commitment among riparian countries in southern Africa can be facilitated by ensuring that locally all water management institutions are aligned with the transboundary watercourses requirements. Furthermore, political commitment is necessary to ensure smooth operation of multi-country institutions. The presence of a regional agreement or convention with progressively more specific commitment is highly beneficial. It is also important to involve multiple level institutions in order to address the environmental problems facing Transboundary water bodies and basins.
